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(54) LOCATION ORIENTATION OF WIRING RELATIVE TO ELECTRICAL CONNECTOR

(57) An electrical connector includes wiring with mul-
tiple wires. Each wire has a conductor covered in insu-
lation. The insulation includes webbing that intercon-
nects the wires to one another. The insulation has an
aperture that provides a first locating feature. The wires

have a stripped portion that exposes the conductors. A
housing receives the stripped portion. The housing in-
cludes a projection that provides a second locating fea-
ture that cooperates the first locating feature to orient and
locate the stripped portion within the housing.
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Description

[0001] This disclosure relates to an electrical connec-
tor for use in a wiring harness that uses flat wires, for
example.
[0002] In one exemplary embodiment, an electrical
connector includes wiring with multiple wires. Each wire
has a conductor covered in insulation. The insulation in-
cludes webbing that interconnects the wires to one an-
other. The insulation has an aperture that provides a first
locating feature. The wires have a stripped portion that
exposes the conductors. A housing receives the stripped
portion. The housing includes a projection that provides
a second locating feature that cooperates the first locat-
ing feature to orient and locate the stripped portion within
the housing.
[0003] In a further embodiment of the above, each con-
ductor is formed of a solid, non-stranded conductive ma-
terial. Each of the conductors has a generally rectangular
profile that have a width and a height. The width is at
least twice the height.
[0004] In a further embodiment of any of the above,
the webbing has a longitudinally extended opening that
separates adjacent wires.
[0005] In a further embodiment of the above, the insu-
lation is provided on either side of one of the stripped
portions.
[0006] In a further embodiment of any of the above,
the housing includes first and second housing portions
that are secured to one another about the stripped por-
tion. The first housing portion is configured to securely
locate the wiring with respect to the housing. The second
housing portion includes an electrical contact that engag-
es one of the stripped portion.
[0007] In a further embodiment of any of the above,
the first housing portion includes a supplemental locating
feature that includes a first set of barbs spaced apart from
a second set of barbs. The first and second sets of barbs
retain the stripped portion. The insulation includes edges
adjacent to the first and second sets of barbs to longitu-
dinally locate the wiring relative to the housing.
[0008] In a further embodiment of any of the above,
the aperture includes a first aperture between the wires.
The second locating feature is provided by a protrusion
on the first housing portion that is covered by the second
housing portion in an assembled connector condition.
[0009] In a further embodiment of any of the above,
the aperture includes a second aperture between the
wires. The second locating feature is provided by a pro-
trusion on the first housing portion that is outside of the
second housing portion in an assembled connector con-
dition.
[0010] In a further embodiment of any of the above,
the aperture is a notch between the wires. The second
locating feature is a rib on the first housing portion that
is arranged at an edge of the insulation at the stripped
portion.
[0011] In a further embodiment of any of the above,

the aperture is arranged at an outer edge of the insulation.
The second locating is a locator on the first housing por-
tion.
[0012] In another exemplary embodiment, an electrical
connector includes wiring with multiple wires. Each wire
has a conductor covered in insulation. The insulation in-
cludes webbing that interconnects the wires to one an-
other. The insulation has an aperture that provides a first
locating feature. The wires have a stripped portion that
exposes the conductors. A housing receives the stripped
portion. The housing includes a locating feature that in-
cludes a first set of barbs spaced apart from a second
set of barbs. The first and second sets of barbs retain
the stripped portions. The insulation includes edges ad-
jacent to the first and second sets of barbs to longitudi-
nally locate the wiring relative to the housing.
[0013] In a further embodiment of any of the above,
the housing includes first and second housing portions
secured to one another about the stripped portions. The
first housing portion is configured to securely locate the
wiring with respect to the housing. The second housing
portion includes an electrical contact that engages one
of the stripped portions. Each conductor is formed of a
solid, non-stranded conductive material. Each of the con-
ductors have a generally rectangular profile that have a
width and a height. The width is at least twice the height.
[0014] In a further embodiment of any of the above,
the aperture includes a first aperture between the wires.
The second locating feature is provided by a protrusion
on the first housing portion that is covered by the second
housing portion in an assembled connector condition.
[0015] In a further embodiment of any of the above,
the aperture includes a second aperture between the
wires. The second locating feature is provided by a pro-
trusion on the first housing portion that is outside of the
second housing portion in an assembled connector con-
dition.
[0016] In a further embodiment of any of the above,
the aperture is a notch between the wires. The second
locating feature is a rib on the first housing portion that
is arranged at an edge of the insulation at the stripped
portion.
[0017] In a further embodiment of any of the above,
the aperture is arranged at an outer edge of the insulation.
The second locating feature is a locator on the first hous-
ing portion.
[0018] In another exemplary embodiment, a method
of assembling an electrical connector includes providing
wiring with multiple wires. Each wire has a conductor
covered in insulation. The insulation includes webbing
that interconnects the wires to one another. The insula-
tion has an aperture that provides a first locating feature.
The wires have a stripped portion that exposes the con-
ductors. Each of the conductors have a generally rectan-
gular profile that have a width and a height. The width is
at least twice the height. The stripped portion is mounted
into a housing with a second locating feature. The second
locating feature is positioned into the aperture of the first

1 2 



EP 3 817 151 A1

3

5

10

15

20

25

30

35

40

45

50

55

locating feature.
[0019] In a further embodiment of any of the above,
the housing is provided by a first housing portion. The
method further includes a second housing portion se-
cured to the first housing portion and about the stripped
portion. The second housing portion includes an electri-
cal contact that engages the stripped portion during the
securing step.
[0020] In a further embodiment of any of the above,
the mounting step includes the stripped portion retained
with first and second sets of barbs spaced apart from one
another. The first and second sets of barbs retain the
stripped portion. The insulation includes edges adjacent
to the first and second sets of barbs to longitudinally lo-
cate the wiring relative to the housing.
[0021] In a further embodiment of any of the above,
the providing step includes the aperture being formed in
the insulation prior to the mounting and positioning steps.
[0022] The disclosure can be further understood by ref-
erence to the following detailed description when consid-
ered in connection with the accompanying drawings
wherein:

Figure 1 is a perspective view of an example elec-
trical connector for use with flat wires.

Figure 2 is a perspective view of a first housing por-
tion supporting multiple wires.

Figure 3 is an enlarged perspective view of a wire
oriented with locating features that include a set of
barbs.

Figure 4 is a cross-sectional view taken along line
4-4 of Figure 2.

Figure 5 is a cross-sectional view taken along line
5-5 in Figure 2.

Figure 6 is an enlarged elevational view of an outer
edge of a wire cooperating with a locating feature of
the housing.

[0023] An example electrical connector 10 is illustrated
in Figure 1. The connector 10 is particularly suitable for
use with flat wires. The connector 10 includes an insula-
tive housing 12, which may be constructed from multiple
plastic pieces, such as first and second housing portions
20, 22. The exemplary housing 12 may vary from the
configuration depicted, particularly the second housing
portion 22, which may be integrated with an electrical
component such as a lighting device, sensor, electrical
connector, or other electrical device. In the example, the
second housing portion 22 includes electrical contacts
provided by springs that supply electrical continuity be-
tween wiring 14 and the electrical component.
[0024] The connector 10 is used in conjunction with
wiring 14, which may include one or more wires 14a, 14b.

Each wire includes a relatively flat conductor 16 that is
generally rectangular and is encased in a non-conduc-
tive, flexible plastic insulation 18 to provide a cross-sec-
tional aspect ratio of at least 2:1 with respect to the width
and the height. As used herein, "generally rectangular"
includes any shape having a width greater than its height
in cross section and may include rectangular, parallelo-
gram, trapezoid, oval, obround, and elliptical shapes. In
some embodiments, the aspect ratio may be at least 3:
1. In other embodiments, the aspect ratio may be at least
5:1. The conductor 16 is provided by non-stranded elec-
trically conductive material, such as a flat copper wire
16a plated with tin 16b (Fig. 3). The adjacent wires 14a,
14b may be interconnected with insulation material that
forms webbing 17, which provides structurally integrity
to the wiring 14 during handling.
[0025] It is desirable to positively locate the wiring 14
with respect to the housing 12 and to provide strain relief
to the wires 14a, 14b. To this end, various locating fea-
tures may be used between the housing 12 and wiring
14 to orient and securely hold the wiring 14 during as-
sembly and use. Referring to Figures 1-3, the wires 14a,
14b have a stripped portion 24 that expose the conduc-
tors 16 at a longitudinal location defined by edges 26 of
the insulation 18. That is, the stripped portions 24 are
bounded by insulation 18 at either end. In the example,
the first housing portion 20 includes a first set of barbs
28 spaced apart from a second set of barbs 30. The con-
ductors 16 are clipped in beneath and retained by their
respective sets of barbs. The first and second sets of
barbs 28, 30 retain the stripped portions 24 longitudinally
as well, such that the edges 26 are longitudinally located
by the barbs to orient the wiring 14 in the desired position
relative to the housing 12. In this illustrated embodiment,
the barbs 28, 30 overlay the stripped portions 24. In this
manner, the edges 26 and barbs 28, 30 cooperate to
provide locating features that interact with one another
to secure the wiring 14 relative to housing 12.
[0026] The above locating features sufficiently locate
the wiring 14 during assembly of the housing 12, but may
not provide sufficient strain relief alone. Additional or dif-
ferent locating features may also be used with the barbs.
For example, the insulation 18 may include one or more
apertures that cooperates with a corresponding projec-
tion provided by a second locating feature of the housing
12. The apertures may be provided by small holes, while
larger elongated openings 35 (Fig. 1) may be provided
in the insulation 18 to provide a type of dash-dot inter-
ruption in the webbing 17. More webbing 17 is provided
near the housing 12 to provide improved structural integ-
rity to the wiring 14, while larger elongated openings 35
in the webbing 17 may be provided elsewhere to increase
flexibility for ease of handling and routing within a vehicle,
for example.
[0027] In one example, the wiring aperture is provided
by a first aperture 36 between the wires 14a, 14b, which
provides a break or interruption in the webbing 17, as
shown in Figures 4 and 5. A recess 32 is provided in the
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first housing portion 20 to laterally locate the wiring 14.
The second locating feature is provided by a pin 34 on
the first housing portion 20 that is covered by the second
housing portion 22 in an assembled condition, shown in
Figure 4. In this manner, the wiring 14 is captured by the
first and second housing portions 20, 22 using the insu-
lation 18, but without putting strain on the conductors 16.
[0028] In another embodiment, the aperture is provid-
ed a second aperture 38 between the wires 14a, 14b.
The second locating feature is provided by a protrusion
40 on the first housing portion 20 that is outside the sec-
ond housing portion 22 in an assembled connector con-
dition, as shown in Figure 4. The protrusion 40 is longer
than the pin 34, which enables the wiring 14 to be easily
oriented with the first housing portion 20 early in the as-
sembly process before the conductors 16 are inserted
beneath the barbs 28, 30, for example.
[0029] Locating features also may be provided by an
aperture forming a notch 44 between wires 14a, 14b. The
second locating feature is provided by a rib 42 on the first
housing portion 20 that is arranged at the edge 26 of the
insulation 18 at the stripped portion 24, best shown in
Figures 2 and 4.
[0030] In another example embodiment, the aperture
may be provided by a notch 144 at an outer edge of the
insulation 118 of wiring 114, as shown in Figure 6. A
locating pin 134 is provided on the first housing portion
120 to cooperate with the notch 144.
[0031] The various apertures and opening in the wiring
14 may be formed using various techniques. These holes
may be laser cut, punched, formed during molding of the
insulation 18, or by any other suitable technique prior to
the installing the wiring into the housing 12.
[0032] In operation, a method of assembling an elec-
trical connector 10 includes a step of providing wiring 14
with multiple wires 14a, 14b. Each wire has a conductor
16 covered in insulation 18. Insulation 18 includes web-
bing 17 that interconnects the wire 14a, 14b to one an-
other. The insulation 18 has an aperture (e.g., 36, 38,
44, 144) that provides a first locating feature. The wires
have a stripped portion 24 exposing the conductors 16.
Each of the wires 14a, 14b has a profile with a height in
which the width is at least twice the height. The stripped
portion 24 is mounted to the housing 12 with the second
locating feature (e.g., 34, 40, 42, 134), and the second
locating feature is positioned into the aperture of the first
locating feature.
[0033] The first and second barbs 28, 30 provide a sup-
plemental locating feature by retaining the stripped por-
tions 24 of conductors 16 and by longitudinally abutting
edges 26.
[0034] The second housing portion 22 is secured to
the first housing portion 20 using one or more snaps. The
second housing portion may carry an electrical contact
23 that may be provided by one or more springs. The
electrical contacts 23 engage the stripped portions 24
when the housing is in the assembled housing condition.
[0035] Additional examples are described below.

Example 1. An electrical connector (10) comprising
wiring (14) with multiple wires (14a, 14b), each wire
having a conductor (16) covered in insulation (18),
the insulation (18) includes webbing (17) that inter-
connects the wires (14a, 14b) to one another, the
insulation (18) having an aperture providing a first
locating feature, the wires having a stripped portion
(24) exposing the conductors (16) and a housing (12)
receiving the stripped portion (24), the housing (12)
including a projection providing a second locating
feature that cooperates the first locating feature to
orient and locate the stripped portion (24) within the
housing (12).

Example 2. The electrical connector (10) of example
1, wherein each conductor (16) is formed of a solid,
non-stranded conductive material and wherein each
of the conductors (16) has a generally rectangular
profile having a width and a height, wherein the width
is at least twice the height.

Example 3. The electrical connector (10) of example
1 or 2, wherein the webbing (17) has a longitudinally
extending opening (35) that separates adjacent
wires (14a).

Example 4. The electrical connector (10) of any one
of the preceding examples, wherein the insulation
(18) is provided on either side of one of the stripped
portions (24).

Example 5. The electrical connector (10) of any one
of the preceding examples, wherein the housing (12)
includes first and second housing portions (20, 22)
secured to one another about the stripped portion
(24), the first housing portion (20) is configured to
securely locate the wiring (14) with respect to the
housing (12), and the second housing portion (22)
includes an electrical contact (23) engaging one of
the stripped portions (24).

Example 6. The electrical connector (10) of example
5, wherein the first housing portion (20) includes a
supplemental locating feature comprising a first set
of barbs (28) spaced apart from a second set of barbs
(30), the first and second sets of barbs (28, 30) re-
taining the stripped portion (24), and the insulation
(18) including edges (26) adjacent to the first and
second sets of barbs (28, 30) to longitudinally locate
the wiring (14) relative to the housing (12).

Example 7. The electrical connector (10) of example
5 or 6, wherein the aperture includes a first aperture
(36) between the wires (14a, 14b), and the second
locating feature is provided by a pin (34) on the first
housing portion (20) that is covered by the second
housing portion (22) in an assembled connector con-
dition.
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Example 8. The electrical connector (10) of any one
of the examples 5 to 7, wherein the aperture includes
a second aperture (38) between the wires (14a, 14b),
and the second locating feature is provided by a pro-
trusion (40) on the first housing portion (20) that is
outside of the second housing portion (22) in an as-
sembled connector condition.

Example 9. The electrical connector (10) of any one
of the examples 5 to 8, wherein the aperture is a
notch (44) between the wires (14a, 14b), and the
second locating feature is a rib (42) on the first hous-
ing portion (20) arranged at an edge of the insulation
(18) at the stripped portion (24).

Example 10. The electrical connector (10) of any one
of the examples 5 to 9, wherein the aperture is notch
(144) arranged at an outer edge of the insulation
(18), and the second locating is a locating pin (134)
on the first housing portion (20).

Example 11. An electrical connector (10) comprising
wiring (14) with multiple wires (14a, 14b), each wire
having a conductor (16) covered in insulation (18),
the insulation (18) includes webbing (17) that inter-
connects the wires (14a, 14b) to one another, the
insulation (18) having an aperture providing a first
locating feature, the wires (14a, 14b) having a
stripped portion (24) exposing the conductors (16)
and a housing (12) receiving the stripped portion
(24), the housing (12) including a locating feature
comprising a first set of barbs (28) spaced apart from
a second set of barbs (30), the first and second sets
of barbs (28, 30) retaining the stripped portions (24),
and the insulation (18) including edges (26) adjacent
to the first and second sets of barbs (28, 30) to lon-
gitudinally locate the wiring (14) relative to the hous-
ing (12).

Example 12. The electrical connector (10) of exam-
ple 11, wherein the housing (12) includes first and
second housing portions (20, 22) secured to one an-
other about the stripped portions (24), the first hous-
ing portion (20) is configured to securely locate the
wiring (14) with respect to the housing (12), and the
second housing portion (22) includes an electrical
contact (23) engaging one of the stripped portions
(24), wherein each conductor (16) is formed of a sol-
id, non-stranded conductive material, wherein each
of the conductors (16) has a generally rectangular
profile having a width and a height, and wherein the
width is at least twice the height.

Example 13. The electrical connector (10) of exam-
ple 11 or 12, wherein the aperture includes a first
aperture (36) between the wires (14a, 14b), and the
second locating feature is provided by a pin (34) on
the first housing portion (20) that is covered by the

second housing portion (22) in an assembled con-
nector condition, and/or optionally, wherein the ap-
erture includes a second aperture (38) between the
wires (14a, 14b), and the second locating features
is provided by a protrusion (40) on the first housing
portion (20) that is outside of the second housing
portion (22) in an assembled connector condition.

Example 14. The electrical connector (10) of any one
of the examples 11 to 13, wherein the aperture is a
notch (44) between the wires (14a, 14b), and the
second locating feature is a rib (42) on the first hous-
ing portion (20) arranged at an edge of the insulation
(18) at the stripped portion (24).

Example 15. The electrical connector (10) of any one
of the examples 11 to 13, wherein the aperture is a
notch (144) arranged at an outer edge of the insula-
tion (18), and the second locating feature is a locating
pin (134) on the first housing portion (20).

[0036] It should also be understood that although a par-
ticular component arrangement is disclosed in the illus-
trated embodiment, other arrangements will benefit here-
from. Although particular step sequences are shown, de-
scribed, and claimed, it should be understood that steps
may be performed in any order, separated or combined
unless otherwise indicated and will still benefit from the
present invention.
[0037] Although the different examples have specific
components shown in the illustrations, embodiments of
this invention are not limited to those particular combi-
nations. It is possible to use some of the components or
features from one of the examples in combination with
features or components from another one of the exam-
ples.
[0038] Although an example embodiment has been
disclosed, a worker of ordinary skill in this art would rec-
ognize that certain modifications would come within the
scope of the claims. For that reason, the following claims
should be studied to determine their true scope and con-
tent.

Claims

1. An electrical connector comprising:

wiring with multiple wires, each wire having a
conductor covered in insulation, the insulation
includes webbing that interconnects the wires
to one another, the insulation having an aperture
providing a first locating feature, the wires hav-
ing a stripped portion exposing the conductors;
and
a housing receiving the stripped portion, the
housing including a projection providing a sec-
ond locating feature that cooperates the first lo-
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cating feature to orient and locate the stripped
portion within the housing.

2. The electrical connector of claim 1, wherein each
conductor is formed of a solid, non-stranded conduc-
tive material and wherein each of the conductors has
a generally rectangular profile having a width and a
height, wherein the width is at least twice the height.

3. The electrical connector of claim 2, wherein the web-
bing has a longitudinally extending opening that sep-
arates adjacent wires.

4. The electrical connector of claim 2, wherein the in-
sulation is provided on either side of one of the
stripped portions.

5. The electrical connector of any one of claims 1 to 4,
wherein the housing includes first and second hous-
ing portions secured to one another about the
stripped portion, the first housing portion is config-
ured to securely locate the wiring with respect to the
housing, and the second housing portion includes
an electrical contact engaging one of the stripped
portions.

6. The electrical connector of claim 5, wherein the first
housing portion includes a supplemental locating
feature comprising a first set of barbs spaced apart
from a second set of barbs, the first and second sets
of barbs retaining the stripped portion, and the insu-
lation including edges adjacent to the first and sec-
ond sets of barbs to longitudinally locate the wiring
relative to the housing.

7. The electrical connector of claim 5 or 6, wherein the
aperture includes a first aperture between the wires,
and the second locating feature is provided by a pin
on the first housing portion that is covered by the
second housing portion in an assembled connector
condition.

8. The electrical connector of claim 5 or 6, wherein the
aperture includes a second aperture between the
wires, and the second locating feature is provided
by a protrusion on the first housing portion that is
outside of the second housing portion in an assem-
bled connector condition.

9. The electrical connector of claim 5 or 6, wherein the
aperture is a notch between the wires, and the sec-
ond locating feature is a rib on the first housing por-
tion arranged at an edge of the insulation at the
stripped portion.

10. The electrical connector of claim 5 or 6, wherein the
aperture is a notch arranged at an outer edge of the
insulation, and the second locating is a locating pin

on the first housing portion.

11. An electrical connector comprising:

wiring with multiple wires, each wire having a
conductor covered in insulation, the insulation
includes webbing that interconnects the wires
to one another, the insulation having an aperture
providing a first locating feature, the wires hav-
ing a stripped portion exposing the conductors;
and
a housing receiving the stripped portion, the
housing including a locating feature comprising
a first set of barbs spaced apart from a second
set of barbs, the first and second sets of barbs
retaining the stripped portions, and the insula-
tion including edges adjacent to the first and sec-
ond sets of barbs to longitudinally locate the wir-
ing relative to the housing.

12. A method of assembling an electrical connector,
comprising the steps of:

providing wiring with multiple wires, each wire
having a conductor covered in insulation, the in-
sulation includes webbing that interconnects the
wires to one another, the insulation having an
aperture providing a first locating feature, the
wires having a stripped portion exposing the
conductors, and wherein each of the conductors
has a generally rectangular profile having a
width and a height, wherein the width is at least
twice the height;
mounting the stripped portion into a housing with
a second locating feature; and
positioning the second locating feature into the
aperture of the first locating feature.

13. The method of claim 12, wherein the housing is pro-
vided by a first housing portion, the method further
comprising a step of securing a second housing por-
tion to the first housing portion and about the stripped
portion, wherein the second housing portion includes
an electrical contact engaging the stripped portion
during the securing step.

14. The method of claim 13, wherein the mounting step
includes retaining the stripped portion with first and
second sets of barbs spaced apart from one another,
the first and second sets of barbs retaining the
stripped portion, and the insulation including edges
adjacent to the first and second sets of barbs to lon-
gitudinally locate the wiring relative to the housing.

15. The method of any one of claims 12 to 14, wherein
the providing step includes forming the aperture in
the insulation prior to the mounting and positioning
steps.
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